128          RESERVOIRS FOR IRRIGATION, WATER-POWER, ETC,
Sugar Plantation to take stock in the Water Company to supply funds, for building the dam, and purchase the reservoir water at an agreed rate.
The Kaukonahua heads in the Koolau Mountains at an elevation of 2360 feet, where the annual rainfall is about 180 inches, well distributed through the year. The watershed is of limited area, but the run-off is at times very great, fluctuating spasmodically between wide extremes,, so that storage is needed to utilize the stream to any advantage. From the limited data available it was estimated that the total annual run-off was about 50,000 acre-feet, so distributed through the year that the reservoir, which has a capacity of but 7800 acre-feet (2,500,000,000= Oallons) could be filled and emptied several times each year, and therefore be as serviceable as a much larger reservoir filled less frequently, inasmuch as the irrigation season is practically continuous. The reservoir occupies two forks of the stream which join immediately above the dam, water backing up in each from 4 to 6 miles. They are generally parallel, and are practically two miniature canyons cut down through a sloping plain to a depth of 150 to 200 feet. The formation thus exposed in section is all of volcanic origin and consists of decomposed lava, in alternating layers and of all shades of color from red to reddish brown and purple to bright yellow. This formation is generally quite free from any tendency to slide, and will often stand vertically in trenches or tunnels without timbering for an indefinite time. It is so free from grit that it resists the erosive action of water in a remarkable manner. It was apparently not sufficiently stable to afford a reliable foundation for the masonry dam that had been originally considered, and after examining the site the author recommended the adoption of a combination rock-fill and hydraulic-fill, with a wooden diaphragm in the rock-filled portion, to be imbedded at the bottom in a concrete wall, the latter to be carried down in a trench far enough to intercept various strata of porous, cinder-like material encountered in the test-pits; the earth-fill to be sluiced into place against the rock-fill and the diaphragm and to have an up-stream slope of 4 on 1. Mr. H. Clay Kellogg, C.E.7 of Santa Ana, California, who had made the original surveys and test-pits of the dam and reservoir-site, was employed to build the dam, and carried out the work in a very efficient manner, substantially on the plans described. The dam has the following dimensions:
Maximum height above stream-bed.............    98 feet
*'           "    above base of core-wall........   136   "
Length on crest..............................  460   ''
Width on crest...............................    25   "
Total width of base, up- and down-stream.......  580   "